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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve coloring in a 
reflection mode of dark display by eliminating the variation of 
polarization in the light wavelength band, and approximately 
circular-polarizing the light in the reflection mode. 
SOLUTION: A X/4-wave plate 7 is arranged on the opposite 
plane of the side where a counter electrode 4 of a substrate 2 is 
formed, and further, a X/4-wave plate 10 is arranged on the 
opposite plane of the side where a reflecting electrode 3 and a 
transparent electrode 8 of a substrate 1 are formed, and the 
lagging axis, of the X/4-wave plate 10 is set so as to be 
perpendicular to that of the X/4-wave plate 7. A X/2-wave plate 
1 1 is arranged on the other side of the substrate 2 of the A/4 
board 7 and a X/2-wave plate 12 is arranged on the other side 
of the substrate 1 of the X/4-wave plate 10, respectively, and 
the lagging axis of the X/2-wave plate 1 1 is set to be 60 
degrees tilted against that of X/4-wave plate 7; the lagging axis 
of the A/2-wave plate 12 is set to be 60 degrees tilted against 
that of X/4-wave plate 10; and the lagging axis of the X/2-wave 
plate 12 is set to be perpendicular to that of the X/2-wave plate 
11. 
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8E3S 1 «lgg^i«f^^tt^RSWtt^S«t 
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3 ] intern 2 <t #iis^f B ® ^ ^ra 
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^gfi®$tlfc^lSm4{^ffi^«^A./2ST^V}, (ft 

lam 2 is** £ jttjiEm 4 ottffi SB«^*ffl 

utm2<DmBm&<nmnnt<o?j:'fftmfr 2 a + 4 5 

[it** 5 ] fltjtsm i o«3t^«^aiiatt £ miam 2 

^ £ & ftflft £ $ IS # *S 3 X i* It * Jg 4 ( z IS ft tf>?& B H B * 

fS#^5^ia^o^ B B B ^^© 0 

6 ^IB^O^ B B B ^^g e 
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^ ?-wmvTRmzm^hixz&iiMbmmmbi:M 
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**^-f^^U-Ttt, CRT W7$> 

^$rtT5^#t^« B B B ^^st>iia^nrt^ e 
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h^e— Kli, 

^ B e B S^fe^r#.^o^KiR^ffl^r^^ff^5^^ 
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*r<<y>?) *-Yb^^tzmm&&mm^%*4?<Dm 

[0005] *7t, 5ptTiEfS)^L< ttty-<^ hBEipj^JK 
B B B ^^^S^#^(ci^ x ffi B e B ^o^^i£o^B a B ^l^ 

iff^^b^^fc^^ B B 3 ScoiaS^r^^O{C^g^< , « 
[0 0 0 6] TNf- KRtfSTN*— KO?g H H B *^3S 

5(? [0 0 0 7] ^oT, affl*^i:Slt**S:lifl^-&*3ii: 
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[0 0 08] 

H e B /i^«s^^si-e^t)ttfcmi^ffi3t^^, finis 

^tif loftffigs^, 1WE3^©«3te*«i:tfflE« 
d^^R(i^^i-^ll2(7>tt1 : i^^. fftEm 1 0><i33fc 

[0 0 0 9] »#5 2t£fB*<D359§tt, iTJEfSlOffift 

miss i ofi^^s^Sifi* £ i o{i*s^«coaiti*4 
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#R*1ME*4*fc©nfcRtf WIB» 2 Steffi* 

[0011] »3R9t4 (ClB*^*Wtt, fitE IS 2 Offift 

2 <o«t*J6ttfl>lB^E«$ nfcfttjiam 4 ictt*@i£ 
«»U / 2 0 % mi5«2co«*#«^»iB*ii:m 

COt£-fftm&2 a + 4 5Sr^ec^^^t5o 
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^m^^^w-r ^^scsfifS]® B a B w^r-^-5 n i * 

* y?<Dm^- Ki -Tar 

[0 0 14] £JlTfc**WfcJ:a^^oi>TRWi- 
<5 0 *«WO|f*igi fcE*o«ft*^3S«fcJ:ftK, 

:waot, km*— fkss^t, 
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cot 5 , a> h h#&< ft<5 0 
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* 5/ ^Kft ic» u r e ft zm&m ^(omianmmtm 
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£ i To«(oai8*oi«^tfSTMsnfcastti8 

i^Ktffeix, S«2fc:#ftS«4;&*Rtf R£t^ 

testis B e B m**> b ft zmihm 5 &»nztix^&. 

[0 0 2 7] R*t««3. aW««8Rtf*t|fijtt«4<D 
(H^-fri") #»J*£ixT:teD* gEftJ^o^*^, d>ft 
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0. Uj5^5SiS07>f/uhft^o 0 
[0028] Rlt««3 »«ft««cttffiS:Biai 

iLttftl\ ffitfs/g 5<^ B B B 1W£ It, H«5J^ffil 
^CNe = l. 5 5 4 6, No = l. 4 7 7 3(0®*? 

m&i>& & m-t s tm *m v 

[0 0 2 9] Sfi2 0»|6j««4)ft4jgfi»$nfc«|(7>S» 

cBtcx/4S7^B&e*n, s b^sm oR#tm^3 
&o ? ^^m#8^^^n^ffiiios^Di{cx / /4Si o 

*t t Bear*- 5 j; 5kr£$*it^£ 0 

[0 0 30] A./4 4R7<OS«2 tttS^tflJoaDJCA./ 

/ZtRlZ&^tl^timihtlX&Q. k/2tiill<n 
gfflitt X / 4 fi 7 IT 6 0 S , X/2g 

1 2COii^WliAX4ffil 0(Dig^W(C^LT6 0S<i 
*fc;i/2«l 2C03gt@$*liAy 21R1 1 

[0031] A, / 2 & 1 1 2 £ l3R;*t$]<Z>ffi{C{S 

%^6t)K x/zmi 2<ommi ti*BL#w<vm{zi%yt 

&9tfi*:ti?*iWtbtlXisr) * «*tR6 0aifS«lW:X 
/4tS7©j|ffl»l«C»LrX/2fil 1 03i*B*il£:&fr 
MC7 5S, X/2Sll^IffiSllC^iri5S, 

9 (^SifiMld ^/4Sio <oii*s**fc:;tt ITA / 
2fil 2^>affitt«:«tf*lRl^7 51, ^/2fil2(D 

[0032] i2 (a) n&mmnnmj&mKnTtT 

4?-* hi) ^^S*gO^ffi«EB&0$r^L, H2 (b) 1^ 
132 (a) <DA-AWTffim&7F~?o T ? T 4 b V ? 

^StRtt, y-hia»2l, ^-^823^22, 5^»i*^ 
23, KU'-f V««2 4, *t»SP*««2 5, y-HSfe 
SJK2 6, ^lg:ttS«2 7, ^ h *— ^ 2 8, 

ffli&fftJR2 9. SJtffi^if;i3 0i:^i©^^^m^3 

1 ^«^rv^^> 0 

[0 0 3 3 ] la^itf 2 511 KU-<>««2 4£ 

- ME*2 1 ^aib1f«b»**flJffiLTV>-5o 

^ h^-^2 81^, 3§i@iffiife9!fm®3 1 ^4t«)Sflm«i 

2 5«:*IK-rSfc«5>fcJBBHft»]R2 9^R<t bixr^ 

[0 0 3 4] ^O7^r^yvhy^^ssii-o(?)ig 
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DQ£b{cuTt>6^o tit. ft femmm 3 

[0035] 03, 04 £J8^T3i;&&?£1& 1 Oi$ s B B ^ 
^rlft^-f-So 0 3 (a) liS^- KOMIC^E^ 

^m^iix^^m^^m^^^^. B3 (b> wis w 

Ul^c tit, 0 4 (a) ttSiB^- K(7)$ B H B llcS 
ffi^H^^Q^nTV^/i:V^Bf^(D^«a'$:^L, 0 4 (b) 

rasa*- KWai iceman ao £ titz e 

[0 0 3 6] S3 (a) tiotSW^KOH^t: 
R»t« 0 03 (a) ^±«J&»b«3fe*R6»ffi^bAo 

0 , 1/2811 b^3t«:«*;fi 6 oS&tt*-!*) 

i^tTx/2fii i ^5§ffi!tt^ft£&AvT-3 ogo® 

[0037] i/4tR7ttc, myt& 6 o>mmito*&\ztt 

UX/2S1 1 <z>5§*§*ifr;*fft £:&a,t- 1/4^7 <z>3§ 
9, i/2«i i *5§i»L^ii:*si«*^«3te*ifij^b 

X, l/4«7<3D5i«*ft^lp)li4 5ffilC/£S J: 5t-SH« 
£*lT:fc»9, l/4«7£«aLfc3tettR«3fefcft5o 
[00 3 8] «AJI 5 ^«*SrBl^D ITV^il^tt, 

£$r B B B ;i 5<ojB*f*»^tttt«*?-f^"r*>5, * 

^Ib b b1 5 ^Sii-fS ^ <?: (c J: o T£ CSffiWBtttaff 
OT^So ItoT, l/4ffi7^rj§i@L^:R{S^(03tj» 

[0 0 3 9] K*t*tt^3tHlitHl^lfi]^afrKU^R« 
sfcfcftS, l/4&7£iiabT l/4*R7 ;M+0#£S: 40 
Sf"r*ii:»«3f£i:&l? , 1/2SE1 llcMtSftS. 1 
/2«l 1 SrSiiBLfcia«iH*tt* «3fc«6coSiB(tt^ 

[0 0 4 01 W:|3 (b) tcioTKIt^- Fo6# 

^^t^p^-f^o 13 (b) it, i^n/i stcmffi^En^a-r 

l/4«7£i§i&-r6£T-te0 3 (a) 

I o o 4 1 ] mghS5\z.mEE&wm-tz>k. mmm^b so 
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m flt *SJ I c ffi ft L r ^ f$ A ^ S ffi ffi <?: * ¥ * ffl I c 

&b b b/I 5(CA#t Lfcl/4«7a>e><0R«3te 

3 TKitSftfc«$ fcfcSSftJB 5 T«ft»^o«a«fo 
l/4tS7, 1/2«1 l«r»iBLfc««c 

[0 0 4 2] S#t««3ir^r6)««i4^t 3 ?« B lS 
5lC«flE£EP;&DU $ B a B l5(7)ti^l/4^ft 

4S7 &i§a LfcftcD R«Jfel**aiJB 5 ^ragi© LTSlt 

m@ 3 (cit tfc £ # 6 <z>sa«i ^ itsf-r z>m.m 
[*ft*:fcLft50 

10 0 4 3] §3 (b) S#t«*3^JR»t$n*: 

*«="CH*UTiSf9 , JS#tm^ 3 _LT-<i§ft1£ 6 (Digigjte 

[0 0 4 4] ftot, JSelSSfcmff^^D^nT^^ 
^ * IS, *£b b b/I 5 fc*ffl*fWt« 4: A^'&K ffir^^#b 

[0 04 5] 14 (a ) CioTSl^ K^ffir^S: 
t^^-TSc 04 (a) OTW*>b3t» (H^-frT) (-ct 

[00 4 6 J 1/2S12I1 fiM9(DSMM^ 
1/2«1 KOafffilji^ffij^l 5ft|Cft5J: 5fC, 
l/2«i i^affiWi^fSj^LTiffX"*** J: 5«cffi« 
^nrjot?, 1/2^1 2^ili©Lfc^f^ia^«90^ 

iS*6*Ifillc^Lri/2«l 2<Ojgffi*6^i6iS:^r-3 

o&<nmftiifa<D\g.mm%:{cte ^ . i/4SioicA#t 

[0 0 4 7 ] l/4t£l0te, «*«903ifiH#ej{C. 
MlTX/2^1 2 O jiti$4^fS] 1 / 4 tg 1 0 

o51ffl*&*ifi]^7 5ftfcftSJ:5 W2«$ttr^^ 0 o 
^t?, 1/2K1 2*5iiBLfcil[»iB3t^{H3fe*l^^ 
LT, l/4ffil 0O|ffi»*fitt4 5*iCft^<t 

I2g^tiT*5 9, l/4«i oSriiiSLfcftttRffiftfc: 

ft^>o 

[0 0 4 8] i B 9 s i5(:i;w^iir^/ii^ii 

^Of|^^t4^^^^B B B*t^^ffl^/Z^B B BS 5ttffi£ 



(e) 

[0 0 4 9] X/4&lO<Dm%Ul5fatX/4U7<n 

5fctt, (B3feS9 0SiStt*f^ti:Sf-r'5*-f63^ii:l8«5t 
left*), U2fil 1 iCA^t^n^o i/2tSH«:a 

So 

[0 0 5 0]&C:H4 (b) {C^orSiS^e— KOW 
^^^-fSc 0 4 (b) tt«ftJi^ttflE«rHlJiD^*» 

[o o 5 l] ffiM 5 (cmEfeBttD-f Si:, StKBd'& 

s a: *■ n i c ia n l r ^ B s B ii s s s t * ¥ * m t 

*W\ ^ B B B ^^«®^r(cj:»?t1fR«*{c^»?, x/4 

s 0 :pir, fS B e B g{c^D^n^mff^iis-rs^<b 

r£#r-#, iwwsw^rtBicfts. 
[0052] s*t««3 tttfamM4frbm£hm 

5fc«JES:EM)DU ^ B B e il5co&*@^#:L/ 2 

4S 7 £i§a L/t«ORiRat«:«*Jt 5 4>-t?/H**>¥£ 

«7 % X/2tRi l Sraa-*-S£, {B3fcK6 0>3aN£ 
*KftSo 

10 0 5 3] i4 ( b ) tCtt, 9 £ai§ Lfc*# 

*t>«3ttR 6 £88+ SffiAJi 5 <D y frf—i/ a 

* * tt , WAS 5 fc»B*ftt (J £ A, Rf^a* 

<3o wtttt-c aa*^*^: t ft s&ajb 5 x / 

JBiSa*- K£ LrjB^S«#0»A*Off*aM*L 

T*£ftV\, 
[0 0 5 5] o*?>, Sit*- K£ 
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/i 5 (DtiLtn&h 0 a><b a. / 4 * r Ld»aft Lft^/i#> 

fc, Sifi s E~Ktt»*a<3tS:*i]ffl-rSi^^r#ft 

[0056] Xox. &kt*~- \*t Lr/8^ss#£>iR 
A«*»a*r- Kt Lr^^^^^(7)fS B B B ®o^^s 

-fS^£#r#S* C zr\ SW^F^LtfflP^ 
«<7^ B B B /M£5ga*- K£ Lr/f^Sigi$(D^B B B S<^? 
^&^x.S(&^ 5ga*- Kfc Lr^S««OjRA« 

<Dmm*x/4 s aa*- ^xm^z>&®<om& 

#r#s#, aa*- Lr^^6®^<offtBiao®: 

^-^Slt^— Lr^l^^^C0^ B B B ®<7>^^O2f^r 

icLft<rt>, sa*- Lr^^5^«co^ B B B ®^ 

J?^£&lt*- brffl^6|g«c^ B e B SOJl^(7>2 
«S:«*.ft^«Hr, 3a*— K& LTffi**&tt*0>iK 
alg^^^- K4 Ltffl^5S^« B B B IOf 

[0057] ^m^m n?tti/4Sio oiitattii x 

/4fc7<nmmt\M.#-tZ>£ 5tc, X/2«i20iS 

6 ojgatei^^*^ 9 ir a£Sf-r s x 

5(-RS$ixrv^S^, iga^-- hmf B H B Kcy^f 

[0 0 5 8] O^tJ, U%WLG<D-&mi&t 1/4S70 

iSffiW^oft-Tftft^, «3ttg6o5gaw^ A./2S1 

K7>3§ffitt^<Dft-rftS$ra £ «tfe (2a + 

^^ft-rft*^, fli*«9oaa«ii: ii/2«i 20a 

ffittfcCDft-fft&fra £ Lfc»-fi\ «fa (2 a + 4 5) 
^oSii^- K0#tc^ B B B ji^ «J f^r-is 

3 ^js^ttttrMBatetR 9 $raa L^^d*^. 

ffi 6 ^aatt^Kft OifiJR«3t"CiH3fe« 6 {c Alt-t" S J: 
^ft^^^r*?nii, A./4K1 OiDlfflUlll/ 

4«7coai^a*4^i:^Lrft<r i b, ^/2isi2oig 

«3feS 6 c0SaW«:{B3feS 9 0»a«l{C# L X gSf L ft 

<r^, ««Ji5{c«fiE^Bi*n*<xrftt^#w:, f^ B B B 
tcffijE^En^a-r s £ * oe$2omEEK j: o r ft *>asam# 

[0 0 5 9 ] X/4*E7, 10, X/2tR\ 

l, l 2*:«*+Sl|[H!frtt»t»«>**ao c *«:jt«>H 
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£*l«5o ft*fe^*g 1 TM* a = 1 5&t LftHK a 
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4Rl 2S:«BfrLJHfiBA|p|±S:H«5-i: *>«Ti6 fi 
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[006 1] ZZX\ X/41&1 OOgffittl^ X/4« 

<^aa«itt«5tetR 9 OjgiiSjtc** bTiE3£-f 6 J; 5 fc» 

^•rs^-c, aa*~ kic&v^t, ^/4^iooi 

[0 0 6 2 ] Sfetc, & B e B Jl5<7>tI£4$te&&#£^£ 

5lC«H&EP;&DB*-e&SS££ y ^ v^— is 3 VteOMteft 

^« B 0 a l5oF^^9 £^ B s B Ji5or«8cD^ft< £t> 
mbiiZo 50 
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